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(57)Abstract 

PURPOSE: To make the new development of a cold electron 
emitting element possible as well as to make it possible to contrive 
the expansion of the field of application of a semiconductor. 
CONSTITUTION: A device using a cold electron emitting 
semiconductor element is provided with a silicon substrate 1, a 
porous silicon layer 2 turned porous by performing an anodizing 
treatment on the surface of this substrate 1, an Au thin film 
electrode 3 which is formed on this layer 2, an ohmic electrode 4, 
which is formed on the rear of the substrate 1, and a collector 
electrode 5, arranged in opposition to the electrode 3 to captures 
emitted electrons from the electrode 3 in a vacuum atmosphere. 




LEGAL STATUS 

[Date of request for examination] 24.09.1 997 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 3226745 

[Date of registration] 31 .08.2001 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAtUaW0EDA408250766P5.htm 2005/06/24 



QB>B*mtm (JP) <12) & p| 4# If & ^ (A) 



#||3|28 -250766 

(43) 0 8 ^(1996)9^270 



(51)IntCL' 

H01L 33/00 

H 0 1 J 31/12 

HOIS 3/18 



F I 

H0 1L 33/00 

HO I -J 31/12 

HOIS 3/18 



A 
B 



(21) {tiK#^ 

(22) ffilg B 



#^¥7-50093 
¥f£7*£(1995)3 E9B 



m&m& »*E<Z>»4 OL (£ 5 H) 



(71) ffiKA 390014535 

^EJ&JIIPm*WI4TB 1#8-^ 

(72) 3691* era #s 

SDgCgM^Tfi J^teW 6-5 -10-203 

(74)tfSA ft* ^ 



(54) \sm<o&m tmmsm^ftmm^mfzn&mKitmw 



(57) [gSftl 

2i, wO^TLSTv'y =VJg2jilC^$ttSAu^ 

*u J*ffi#M-em^u*gHW3a»fe©*ttH«^«: 
■JEM"* = u * * «ffi 5 i: SrStt « . 



\ 



^1 INW«*»0S 



/ 7 ^ 



ftflfl ¥8-250766 



(2) 



m#mn (a) tmfrwmk, <b) 

jgi. (c) mg>n'K¥mfcm±-\z.Wff£ znz&Mwm 

[MfeftJS 3 ] ifjfcJS 2 ©iNWipMIT'JfcttlSRT-fcis v > 
1»*IS 4 ] flfcftS 2 Xtt 3 O^fcftWf ttffl**- 

e. . 

[0 0 0 1] 

< , Bit • m^SfcHiaWSBaiSBRT-i: Ltt)^Wi 

woe-? 4*? wit* mm » k?s 

[0 0 0 2] 30 

O S (M eta 1— Oxide— Semiconduc 

tor) <r>m&m^<o2-?imtf e>n,a. 

[0 0 0 3] 

[38W**#*UJ:5 t-t-SSag] L*»bft*sfe^ hij#<7) io 
[0 0 0 4] rnfjroF^l^itSwtH;, J&S-^i* 



2 

[0 0 0 5] *36Wtt:, £JLhro*m»cfe*-T«$tt7bt) 
(DXS> <0 s Jftm^SttbSl^roSf Ui/^B3*-siffi»ci-5 1 

[0 0 0 6] 

(i) ^fl^*»ffl**-fc*5vvc\ 

5 y * t . ttjlB^Jg«^ffi1Sl-*t'(6] LTlEfi £ 

[ooo7] (2) ±ib (i) %msr>^m^m.=mm 

(3) jiie (2) <D¥-mmstttfim%*\z.t5^x. w 

(4) JbJB (2) Xtt (3) ro^flP&S^ScfflSe^- 
[0 0 0 8] 

[ftffl] *3SKf*» ^(^BfaawtaBffii-iorjB* 

^®^&tt3^^f4, S*fi<J^I4#7L«^ft: : lriS®}5iJl 
t L-TfflV^— IS (Metal - Insula 
tor— Semiconductor) #V Kt#i^ 

[00 09] ^Err-e, ^fl5:Sfid»P>ffiA$nfc«^-!S: 
[0010] 



ft 8-250766 



3 

Etc*-— ^ 5^^S«S:i:otI*a (l 1 1) tOnJgv' 
D^^SE (nivy^yr^x/N) (hbffiSt^O. 00 
18£lcm) lliC, 5 0wt%HF*^»^:^7 

-/u^co^^ (rm^it^i : i) ^x*jmMwmmt 

®M mM&m* 1 0 0 jn A/ c m 2 , RfBB(4.5 m i 
n) SrJTU #TL«v-y^:xJf (ttT, PSJItl^) 

y^^Ci^ffl^BBIH-^o PS«20jf:£tt«Sj 
4 0Am-CS>5. fNSLfcPSS2^®^Au*MSr. 
I^ifU (fJ15nm, i£g6mniC0R®) , w*t 
S:Sffiffl!l^iE«{fl[Vps^&SAu*Bl«ffi3 i: LTgffi 

[0011] HT\ KSft^-10*:fflV^ 1 
0" ? Tor r <0#fflfi[Jc:*5^*t5 0 rco^-f ^~ 

— KOAu«Bt«aB3lcE«EVpsSrB3JPU nj&i/}) 
= ySKi^?)PSl2l^?:iiAtSo t©B©t 
aEttiPs"e*>5o psj§2fii*a»ircfc-5© 

T% R3JPS#<7?^^P SS2^C^^oTV^S^ p 

v KH^*i-i 5 m#^ft«psji2^st5 

[0 0 12] nfi^y =i>-StEl3&^aA$tufc 

Au*BBIW3«^lSlftTPS«2S:^ : U 
Au!H»Hfc:iR]**5.. PS»2*ffiftiEfc«Lfc« : 3 L 

U Jtffi^-rV^— 1 0(D1 0" 7 To r r(D^mn.<DM 

mwa&mztiZo ttm*Hfc«*ttAuj»Bow.3ic 

[0013] H 3 VpsifeffttSrSi". 0 

3 (Cjo^T, 1 0 _7 T o r r <D%mfSX^ «$ftteV 

ps (v) , mm-mmm^m (nA/cm 2 ) ^^i- 0 

«^*UttVps* s IEO^<0*T?«a!lS*t. «ff^±# 

[0 0 14] H 1 0= W 5 U 

Au»IH3 i:^U^^lg5(7)rW4 kVOllE 

5> AuJWTO3|c»jSi-*n»oi*— ft**^^- 
[0 0 15] *^^®^^^^^^^/Sffl^J$rll 

2^>y=>ySffi^ i 3tt#jLft->y =j>ji, uia 
im i 5 fc«##rtSa«[gte, i 6 1 7 tt 



4 

*>*. wOiaic^i-J:^^ A-^meMBKl 5, 15 
fill 4£iiDT«S£;ft,S 0 «-3&S «*)• XW:, ttfc 

•1 6 Sr»*S*,. WWtt-tO'**— 
[0 0 16] ^^WiR^tt^y 

T3ft*8EKM"5^ jy^ifc^y KWSSrv'y = >S4R 

[0 0 17] «©»S*CJ:ot, RfcWWF 
20 4-35697 7^&f&^J:oT^£;ftrCv^£9 

mm~Z>&%?4*— Vb UT t>»fP*ii:Sn 

5 0 .JEfc, -tfEWKfflltfttvy avtiSitfcfcOT 

[0 0 1 81 -fftfe*>, /tV^-t^A (Ge) . 0Mfc-> 

y^y (sic) , tflrffy (g a a s ) N y^fli 
^fy^^ CinP) , tMWK;^ (Cds 

so e) f£b\ III II-Yimfc^OJfcftafct* 

[0 0 19] 4*3. ^WWLbBIOfcWfclWSSixat) 

[0 0 2 0] 

[0021] ^®W<t: • *W*fkd«»T* <9 , 
(2) m*3S2|Stt(05BW^J:ixfi, ±E (D 

so (3) »*«3lS«^«WtcJ:ixtf, iilB (2) ^Sb^ 



4^^^8-250766 



(4) 



[0 0 2 2] (4) m* 3 !4|5m^0^^<ttttf, ±IS 
■ (2) Xtt (3) ¥8Mt« 

im i 1 *»^0|l*«S:^^#^^ttffl*^-<0 
[g|2] ffiflO^fli^^ftfttfftttl^ 

[B4] *»M^^«*^¥BBT r >f.^^W3ll J ?-o 



1 

2, 
3 

4, 

5 

1 

1 

1 

1 

1 



1 3 &fURisy (psi) 

Auiiti ; 
.li t-s^r' 

v-y =>i 



1 7 
1 8 



[HU 




2 :£3t*f 93V» (PSJB) 

3 : AuWBHtS 

10 : Xffi** S"<- 



4# BS¥8-250766 




